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PROVISIONAL SPECIFICATION 
No. 10954 A.D. 1934. 

Improvements in and relating to Control Systems for Colour 

lightuDg Apparatus ^ ^ 


We, Hoi.oPHA3SE Limited, a compaiiy 
org^anised and existing under the laws of 
Great Britain and Nortliein Ireland, aiid 
BoLLo GtiLLESPiE WiixiAMS, a British 
5 suhject, both o£ Holophane House, 
Elvprton Street, Yincent Square, London, 
S.W.I, do hereby declare the nature of 
this invention to be as follows : — 
This invention relates to control appar- 

10 atus for colour lightine systems of the 
/^e comprising in each lighting: linit a 
number, for example three or four, of 
group of lamps each group being of 
different colour, and eact group having 

15 dimmer control so that various colour 
mixtures can be set up. Such a system 
may comprise any number of lighting 
units which may be arranged for separate, 
grouped, or simult-aneous control as de- 

20 lired: 

Though an infinite variation of colour 
is theoretically possible in such a; system, 
in practice' it is srufficient to providb a 
series^^ say twelve,^ definite 'coinbinations, 

25 with say three strengths of white light in 
addition. Control mechanism achieving 
this end is disclosed for example in the 
specification of our Patent No. 396,790 
and another mechanism achieving this 

30 end ia disclosed in the co-pending appli- 
cation No. 36212/32. The present inven- 
tion is in some respects a devfelopiaent 
based on these two prior specifications 
whereby the convenience of control of the 

35 former is combined wath the simplicity of 
the latter, the duplication necessary in 
the former specification to effect preset- 
ting being avoided. Briefly stated the 
present invention compriises a step con- 

40 troller (for example a, hand wheel) which 
determined the stopping positions of a 
hunting switch of Bmtches themselves 
actuated l>y ^ conjunction with the 
dimmers. At each step of ^ the controller a 

45 different coloui' combination is obtained, 
but the controller can be moved directly 
from any one position to any other and 
there will be a direct but gradual or " dis- 
, [Price 1/-] 
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solving ^' change from the colour comlun- 
ation set up in the first position to that 
set up by the second position; generally 
speaking therefore there will be no need to 
provide duplicate controls for presetting. 

Where desir^d^ any white lights which 
may be used in varying degrees of 55 
strength to obtain pastel colours may be 
provided with a separate controller. 

The circuits may in general be on the 
same lines as those disclosed in applica- 
tion No. 36212/32 above referred to, but 
if a hand wheel controller is used the 
arrangements there provided to make only 
one key effective if several are depressed 
simultaneously and for key cancelling 
will be unnecessary. Eelays, conveniently 
operated at lo^ voltage, may be used to 
prevent mutually interfering circuits 
from being set up, or the various contacts 
actuated by the controller may be k^pt 
• separate to this end. Where heavy cur- 
rents are involved they may be controlled 
through contactors. 

The dimmers may be driven each by its 
own contactor controlled reversible motor, 
or each such moljpr may rotate in constant 
direction and be provided with gearing 
driving tw»o Bhafts in opposite directions 
either of which may be coupled to the 
dimmer by an electromagnetic clutch; or 
the like controlled by the associated hunt- 
ing switch. In some cases a single motor 
can control a number of dimmers say 
through cams, or the dimmers can be 
separately clutchable to either of two com- 
mon shafts rotating in opposite direc- 
tions. 

In a convenient arrangement of <5ontrol 
board there is a panel for each unit on 
which a hand control wheel is jjrovided 
and beneath it two switches, for instance 
press button switches, for each colour in 
the unit (usu^y there will be three 
colours, red, green and blue). In the off 
position of Doth of these switches the 
corresponding colour in the unit will be 
controlled by ihe hand wheel, when one 
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is actuated Hie respective colour wilL he 
brought full on and when the other is 
actuated, cut right out, ^respective of 
the hand ^heel position. Alternatively* 
5 two way and off switches may be used, one 
for each colour. If white light is pro- 
vided in addition, this is preferably con- 
trolled by a smaller hand wheel concentric 
with the first. ♦ 

10 Preferably a master control' corres-.., 
ponding with each item in the imit con- 
trol is provided to which the control of 
each unit can be transferred 'separately 
or in groups. This may be done mechan- 

15 ically or by the use oi clutches, or elec- 
trically as by the use of a throw over 
switch connected with each item in the 


unit contn)! or with groups of items in 
each unit control. 

In place of hand wheels any other con- 20 
venient step controller liiay be provided, 
say a lev6r worlcing in a slot. The vari- 
ous steps will be marked in any con- 
venient way. In the case of a hand wheel, 
this may be continuously rotatable and 25 
may go through the complete range more 
_than once per revolution. 

Dated this 11th day of April. 1934. 
SEFTO]Sr-JO]Sf^S, O'DELL & 
STEPHENS, . ; 
Chartered Patent Agents, 
285, High Holborn, 
London, W.C.I. 
Agents for the Applicants. 


PROVISIONAL SPECIEICATION 
No. 27742 A.D, 1934. 

Improvements in and relating to Control Systems for Colour 

Lighting Apparatus 


We, HoLOPHANE Limited, a company 
oi^anis^d existing under the laws of 

80 Great Britain, and Rollo Gillespie 
Williams, a British subject, both of 
Holophane ^ouse, Elverton Street, Vin- 
cent Square, London, S.W.I. Englaaid, 
do hereby declkre the nature of this inven- 

35 tion to te^s follows: — 

This iuTention relates .to <3ontrol 
systems for colour lighting apparatus in 
which mixtures of liffht of different ' 
colours are obtained by brif^htness control 

40 of lamps or groups of lamps of several 
colours. Such apparatus can conveniently 
comprise a number of lighting units each 
including a number, for example three 
or four, of groups of lamps <4 different, 

45 colours and they may be arranged for 
separate, grouped, or simultaneous con- 
trol, as desired. 

Briefly stated the present invention <Ton- 
sists in the use of multi-electrode tubes or 

50 valves for. brightness control. One or more 
lamps or lamp groups are connected in 
the output circuit of a tube or valve and 
the control is applied through the appro- 
priate electrode. This system has tte ad- 

55 vantage of eliminating^ dimming resis- 
tances in the lamp circuits with their con- 
sequent waste^of current and generation 
of heat requirmp to be dissipated. . 

The tubes or valves may be of . the ' 

.60 three-electrode ; highrvacuum type, but 
since the anode current . of such tubes is 
ordinarily rather low, it is preferred to 
use gas filled tubes with grid controlled 
aro discharges^ operated with alternating 

65 current. 

The tube grids can be controlled by' 


any desired system of switching. For 
example the circuits disclosed iii the 
specification of our Patent No. 396.790 or 
of Patent I^o. 412,217 can be used or 70 
adapted for the end in view. Since the 
grid currents are negligible, contactors 
can be eliminated and the dials or other 
control members can control the necessary 
potentials or resistances directly, care 75 
being taken to Iceep circuits which might 
interfere with one another separate as by 
the use of separate contacts. Alternatively 
the control may be arranged to be oper- 
ated as in our pending application No. BO 
10954/34. 

Where desired any whit« lights which 
may be used in varying deg^ees^ of 
strength to obtain pastel colours^may be 
provided with senarate controllers. There 85 
naay also be additional switches which 
give full on and off irrespective of the 
position of the main controller and such 
additional switches may be provided 
separately for each colour. Where there 90 
are a number of controllers one for each 
lighting unit or for sets of lighting ;init*!, 
a master controller may also be provided 
to which the unit controls can be trans- 
ferred separately or in group a either 95 
mechanically as bv the use of clutches or 
electrically as by the use of throw-over 
'Switches 

Dated'this 27th dav of September. 1934. 
SEPTON-JOlSrES, d'DELL & 
STEPKENS, 
Chartered 'Patent Agents, 
285, High Holborn, 
London, W.C.I. 
/ Agents for the Applicants, 
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COlffLETE SPEOIPICATroW 


' Improvements in and irelating 

Lighting 

We, HoLOPSAZTiB LiMrrHD, a company 
organifl^d and existiii^ imder ihe lam of 
Great Britain and ITorthem . Ireland, and 
BoLLo GriLLESPiB WiELiAMS, a British 
5 subject, botli of Holopliane House, 
Elverton Street, Vincent Square, London, 
S.W.I, do hereby declare the nature of 
this invention and in what manner the 
same is to be performed to be particularly 

10 described and ascertained in and by the 
following statement ; — 

This invention relates to control 
systems for colour lighting apparatus of 
the type oompriiaing in each Hgnting unit 

15 a plurality of colotired light sources (say 
tlu»ee or f our grouns of lamps some or all 
with colour filters) each source having 
brightness control so that various coloxu* 
mixtures can be set up. Such apparatus 

20 may comprise any number of lighting 
units which may be arranged for separate, 
or simultaneous control as desired. 

It has already been proposed in a con- 
trol system for colour lighting apparatus 

26 of the above tjrpe, to provide each colour 
in a unit with its own motor drnven rever- 
sible diTUTTier and to provide limit switches 
in the path of the dimmer arm through 
which switches the drive mechanism was 

30 supplied from a step switoh so that when 
the dimmer arm reached th© particular 
limit switch being supplied frtjra the step 
switch the supply to the driving mech- 
anism ^as broken and the dimmer came 

35 to rest; but the limit switches were only 
make and break switches and a further 
switch additional to the limit switches 
and the step switch had first to be set^by 
hand to bring about the correct direction 

40 of motion of the dimmer arm. Further in 
this prior proposal a separate st&p switch 
was provided for each separate colour in a 
lighting unit. Another known systeni also 
controls each colour separately and makes 

45 use of a Wheatstone bridge ciitjuit and 
polarised relay to control Qie operation 
and direction of motion of the dimmer, 
a step switch enabling the operator to 
adjust one arm of the bridge and the 

50 other arm being adjusted by a wiper on 
the dimmer arm so that the dimmer arm 
moved towards a balanced position deter- 
mined by^ the setting of the step switch 
and at this position the flowi of current 

55 through the relay ceased and the. drive 
was interrupted. 

Though an infinite variation of colour 
is theoreticially jiosdbl^i in such a system, 


to Control Systems for Colour 

Apparatus , ^ 
« 

in practice if is^ sufficient to provide a 
series of definite- combinations^ say 60 
twelve, with say three strengths of white 
li^t in addition. Control mechanism 
achieving this end is disclosed for ex- 
ample in the specification of our Patent 
No. 396,790^ and another mechanism 65 
achieving this end is disclosed in the 
specification of Patent No. 412,217 dated 
prior to the date of this application but 
publishjed aft^ it. The present invention 
IS in some respects a development based 70 
on these two prior specifications whereby 
the convenience of control of the former is 
combiued with the simplicity of the latter 
the duplication necessary in the former 
specification to elEect presetting being 75 
avoided. Briefly stated the present inven- 
tion comprises a controller in the form of 
a step switch (operated for example by a 
hand wheel) "and hunting switches associ- 
ated with me brightness controls, said 80 
steij switch determining the stopping 
positions of all hunting switches associ- 
ated with one lighting unit and them- 
selves actuated by Br in conjunction *with 
the brightness control. By hunting 85 
switch we mean a switch which directs a 
supply of current coming from the said 
step switch into that one of two circuits 
wluQh operate the bri^jhtness control in 
opposite directions which will bring the 90 
brightness contror to" the desired position 
corresponding with the setting of the said 
step switch, whatever the starting posi- 
tion of the brightness mechanism may be, 
and breaks the said supply when the dd- 95 
sired position is reached. 

If for' convenience the terms upward 
and downward be used to describe the 
motion of the brightness control and the 
associated member of the huntiag switch 100 
our hunting switch in effect comprises a 
series of terminal elements one for each 
desired stopping position and each con- 
nected to the appropriate point or points 
of the step switch, means for connecting 105 
e^ch said terminal element to the mech- 
anism for moving the brightness control 
in both upwtod and downward direc- 
tions and a breaking member movingp by 
or in conjunction with the brightness HO 
control^ wnich at each stopping point of 
the brightness control breaks the circuit 
at the corresponding terminal element and 
leaves those elements above the break^con- 
nected to the mechanism for providing 115 
upward movement of the brightness con- 
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ItoI and these elements helow the break 
connected to the jnechanism for provid- 
ing downward movenxfint of the brightness 
' control. Conveniently the breakin^f mem- 
5 ber comprises a shaft with cams thereon 
which actuates, movable switching ele- 
ments in turn, for instance a finger con*.' 
nected to the appropriate point or points 
of the step switch and moving between 

10 terminals coniiected to the mechanism f or 
providing the respective directions of 
movement of the brightness control. The 
brightness control may be effected directly 
i.e. by variable resistance or so-called 

15 dimmer in series with each colour group 
in each unit, such dimmers being for ex- 
ample motor actuated, and the hunting 
switches being actuated by the , dimmer 
mechanism. Or the brightness control may 

20 be effected indirectly, as by the nse of 
multi-electrode discharge tubes or valves, 
the control being applied to the grids ; in 
the latter case suitable motor actuated 
resistances or potentiometers can be pro- 

26 vided for grid potential control and as 
with direct brightness control the hunting 
switches are actuated by the resistance or 
potentiometer mechanism. ' For con- 
venience the term dimmer will be used 

30 hereinafter to denote the variable resis- 
tances used for both types of control. At 
each step of the con-h-oller a different 
colour combniatioh is obtained, hut the 
. 'controller can be moved directly from any 

85 one position to any other and there will 
be a direct but gradual or " dissolving " 
change from the colour combination sat 
up by the first position to that set up by 
the second ppsition ; generally ' speaking 

40 therefore there will be no need to provide 
duplicate controls for presetting. 

Where desired, any white lights which 
may be used in varying degrees of 
strength may be provided with a separate 

46 controller. * 

The dimmers may be driven by afiy con- 
venient means, say each by it« own con- 
tactor controlled reversible motor, or by 
mechanism which moves ^ in constant 

60 direction but is provided with two inem- 
bers moving the dimmer in opposite direc- 
tions either of which mav be put in action 
by an electromagnetic clutch, or the like 
controlled by the associates! hunting 

65 switch. In some cases a single motor can 
control a number of dfnimers say through 
cams as described with reference to 
Figure 3 in specification Wo.* 412, 217 .•or 
the dimmers can be separately clutchable 

60 to either of two common shafts rotating 
in opposite db^ections. 

The step controller may as above stated 
be a hand actuated member, or where a 
repeating cycle of changes is desired it 

65 may be stepped on by a motor drive. It 


may comprise a wiper coacting with studs, 
or cam discs on a shaft which close con- 
tacts energising tiie hunting switches. 
The motor drive may^ be such as to* allow 
the phase relationship of one controller 70 
to be changed with respect to another. In 
this connection, the schemes proposed in 
our specification Wo. 411,868 may be used. ^ 
^ Jn place of hand wheels finy other con- 
venient step controller may be provided, 76 
say a lever working in a slot. The various 
steps will be marked in any convenient 
way. In the^case of a hand wheel, this 
may be continuously rotatable and may 
go through the complete range more than 80 
once per revolution. 

The invention will be further described 
with reference to the accompanying draw- 
ings in which , ^ 

Figure 1 is a front elevation of the 85 
control board for a colour lighting system 
in which there are five three-colour light- 
ing units. 

Figure 2 is an incomplete circuit 
diagram for a system having three-colour 90 
units and employing direct brightness 
control. 

Figures 3 and 4 are respectively a side 
view and plan of one form of direct con- 
trol mechanism. 95 

Figures 5 and 6 are respectively an end 
view and side view of the hunting switch. 
• Figure 7 is a detail of a preferred con- 
struction of hand control member, * 

Figure 8 is a diagram of a motor device 100 
for mechanically effecting a repeating 
cycle of changes. 

In Figure 1 the control hoard has five , 
panels 1 each associated with a corres- 
'ppnding unit or units, and the master 105 
con^ls, descnbecT further below, are for 
convenience ^ provided on the central 
panel. On each panel there is a main step 
controller, here in the form of a hand 
wheel 2 on a shaft 2a and arm 3 coacting 110 
with a dial 4 the various positions along 
which correspond with a dpsired range of 
colours. In addition to the colour posi- 
tions there are also preferably an off posi- 
tion 5 and a dim position 6\ turning 'of 115 
the arm 3 to the latter causing the whole 
of the unit controlled by the particular 
panel to gradually dim down to off. 

Above each dial 4 is preferably a pilot 
lamp 7 which is arranged to be on when- 1 20 
ever any hunting switch controlled by 
that dial is in operation. The operator 
can thus follow the operation of the 
apparatus even though the actual units 
ar^ out of sight. ' 125 

Beneath each hand wheel 2 is a switch 
8 which when off takes the unit out of 
Qontrol of the step controller without 
however changing* the condition f>i the 
unit. This enables pre-setting to be 130 


effected, simply by; switchiuijr. 8 off, aiid 
turning the liand whieel 2 and arm 3 to the 
desired new positioii. The change oiily 
takes place ^en 8 is switched on again. 
5 The switch 8 ako enables the change of 
colour to be stopped while the dimmers 
are changing position from tiiat corres^ 
ponding to one po&ition on tbe dial 4 to 
that corresponding to another, or during 
10 dimming down when the arm 3 is at posi- 
tion 6. 

, Beneath the switch 8 is a row of colour 
control switches 9, in this case three, 
9R, 9&, 9B as a three colour system com- 

15 prising red, green and })lue has been 
assumed, l^ese switches are thtee posi- 
tion switches; in the mid position the re- 
spective colours are controlifid by the step 
controller; when turned say to the left, 

^0 the respective colour is switched off in- 
dependently of and without affecting the 
step controller aiid when, turned eay to the 
right, the respective colour is brought full 
on, again independently and without 

25 affeotmg the step controller. 

The master controls on the centre panel 
comprise colour master switches lOE, lOG 
and lOB, a preset master switch 11 and a 
load master switch 12. As shown the 

30 switches 10 only have two positionfi, one 
in which iOie switch is on, i.e. the colours 
are -controlled by the respective panel 
controls 2 or 9, and the otber in ^t'hich 
the respective ijolours iu all \inits are ex- 

85 tinguiflhed independently of. and without 
affecting the panel controls/They can^be 
arranged however to give a third position, 
in wfich iie respecSve colours in all 
units are switched full on independently 

iO of and without affecting the panel con- 
trols but this is usually unnecessary. 

The switch 11 corresponds in action to 
the switches 8 but controls all units 
simultaneously. The switch 12 in the off 

45 position switches the lighting current off. 
Both switches 11 and 12 are independent 
of the panel controls, that is to say when 
switched on and off bring about the corres- 
ponding result without in Any way chang- 

60 lug the conditions sdt up by theT>anel 
controls. 

Obviously the complete sy^stem inay 
comprise any niimber of uuits and a 
corresponding number of control panels; 
55 further any one panel can control several 
units. 

Figure 2 is an incomplete circuit 
diagram for a dir^t control system, and 
can be regarded as a wiring diagram for 
60 the centre panel of Figure 1. For sim- 
plicity only one pole^ of the wiring is 
■ shown ajad some details omitted. 

The three colours of the unit are in- 
dicated respectively by R, G and B. In 
65 series with each is a dimmer resistaiice 


13. As ezgplained below these dinuner re- . 
sistances are motor operated and the par- 
ticular value of resistance established at 
^aeb position of . the respective arm 3 is 
detennined by a hunting switch 14. Each 1 70 
himting switch is connected, by an appro- 
priate set of lines 16 to respective row 
of l^tuds 16 over which wipe contacts 17 
on an arm 18 fast upon the shaft 2a of 
the hand wheej 2, The studs correspond- _ 76 
ing to the off position 5 of ffgure 1 are 
simply dead etuds. Thus if the eontacts 

17 are energisdd each position of the arm 

18 except ihe off position Tcsults in a de- 
finitjB setting of eac}^ dimmer 13. A low 80 
tension supply is conveniently used in the 
control cirouits and ihe energising of the 
contacts 17 is controlled by the switch 8. 
The supply from LT-f- to the switch $ 
and to the eorresponding switches 8 on 85 
the otb^r panel is controlled by the master 
switch 11. * ^ ^ ^ 

Each , dimmer is provided with a by- 
passiug contactor 19 and a series con- 
tactor 20. The low tension supply to the 90 
coils of the contactors is controlled by the 
switches 9. ^Vhen the contactors 19 oper- 
ate the corresponding colours are brought 
full on independenfly of and without 
affecting the positions of the dimmers. 95 
Similarly when the contactors 20 operate 
the corresponding colours are exidn- 
^uisli^d independently and without affect- 
ing the positions of* the dimmiers. As 
shown the contactors 20 break when ener- 100 
gised, ^but they may work the opposite 
way i.e. they may normally be energised 
to close their contacts and the swi&b 9 
arrauged to open them in the opposite 
position. Similarly the contactor 19 may 105 
by-pa6s the cofltactors 20 a© well as the 
dimmer resistance 13. 

The low tension supply to the switches 
9 is controlled by the master switches 10. 
In the on position of switches 10 the J 10 
supply is directed te tbe arms of all ' 
porrespqnding swdtches 9, in the off posi- 
tion it is independently directed straight 
to each corresponding contactor 20. In- 
dependent switching is necessary to pre^- 115 
vent the switch 9 on one panel from set- 
ting in opeoration the contactors 19 be- 
longing to other panels. If a third posi- 
tion for switches 10 is desired, this will 
independently direct the supply straight 120 
to all corresponding contactors 19. Tbe - 
load master switch 12 independently con- 
trols all the contactors 20 which between 
them control the whole main supply from 
<he positive main M to all units. Indepen- 125 
dent switching is necessary to enable th^ 
contactor^ 20 to be separately controlled 
by switches 9 and 10. 

Fi^re 2 will serve equally well for ex- 
plaining a systfim with indirect bright- 130 
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ness conti'oL In this case the resistance 13 
irill represent potentiometers by Tdiich 
grid voltage is supplied to respective 
multi-electrode tubes or valves through 
- S. "Wbich current is supplied to the units. 
This system has the advantage that grid 
current is ^Imost negligible and there is 
, therefore' substantiaUy no dissipation, of 
energy in diimrier resistances, and the re- 
^ 10 sistances can moreover be of lighter con- 
struction- , , 

Figures 3 and 4 illustrate a conven^nt 
cons&uction of motor dimmer for use' in 
the circuit of Eigure 2. The resistance 13. 
-15 is in two banks 13a, 136, tappings being 
led from each to a series of studs 22 set 
concentrically about a pivot 23 on which 
oscillates an arm 24 carrying a brush 25 
which forms a bridge between one s^t of 

20 studs and the other. The current is led in- 
to one end of one bank 13 and out at the 
same end of the other bank and the brush 
25 bridges more or less of the* resistance, 
according to its position and may at once 

25 end position break the circuit. The arm is 
moved from an electric m(»for 26 thrcvu.crh 
reduction gear in a case 27, a crank arm 
28 and link 29, while another arm 30, 
link 31 and arm 32 actuate the hunting 

80 switch h.ou8ed in a case 33. 

As shown in Figures 5 and 6 the liiuiJ- 
ing switch comprises a row of res^^ent 
fingers 34 which work between two 
. stationary contacts 35, 36, and when the 

85 fingers are left free they bear againair the 
contact 35. Connection is made to the. 
fingers 34 from, the appropriate studs 16 
by the lines 15 (see Figure 2), while the 
contacts 35 and 36 are connected ta're- 

40 spective contactors (hot shown) which 
when energised cause the motor 26 to turn 
in one and the other direction respec- 
tively. In the case where electromagnetic 
clutches a»e used, these will be connected^ 

45 to the contacts 35, 36 instead of the motor 
controlling contactors. Tbeso contactors or 
clutches are also arranged to close con- 
tacts which switch on the respective pilot 
lamps 7 whenever they are in action. Up- 

50 on a shaft 37 carr;^ng the arm 32 is a row 
of cams 38 which actuate the fingers 34 
through push rods 39. These cams com- 
prise a main . part of such diameter that 
wiien as shown a push rod is Against it, 

55 the corresponding finger 34 is against con- 
tact 36. The end of each cam has a step 
38a of such height that when a cam has 
turned until the respective rod 39 reaches 
this step the finger 34 then lies between 

60 the contacts 35 and 36 and when the cam 
has turned still further the rod 39 rides 
off it and the finger 34 abuts the contact 
35 also as shown. The contactor or clutch 
which causes movement of the^ dimmer 

66 which produces -counter-clockwise -ro tar 


tion of the shaft 37 is connected to con- 
tact 36 and tiiat which causes movement 
in the opposite direction is connected to 
contact 35. Then if the cams are correctly 
set and any finger 34 is energised by set- 70 
ting of the hand wheel 2 if that filler is 
^not between the contacts 35, 36 i.e. if 
the dimmer is n<Jt in the position corres- 
ponding with the setting of hand wheel 2, 
the dimmer will be set in motion in the 75 
appropriate direci^on and will come to 
rest wnen the said position is reached. 

Instead of using a reversible motor, the 
motors maj^ rotate in constant direction 
and be provided -with earing driving two 80 
shafts m onposite directions either of 
which may be coupled to the dimmer by 
one of two dectaromagnetic clutches con- 
nected to the contacts 35 and 36 respec- 
tively. One such motor driving two shafts 85 
rotating in opposite direction may. be 
common to a number of dimmers. 

Figure 7 shows a preferred construc- 
tion of hand control which prevents ener- 
gising of intermediate studs 16, when the 90 
controller is moved from one position to 
the othfir. The shaft 2a is slidable end- 
wise but is normally pressed outwards by 
a spring 40 which urges the arm 18 and 
contacts 17 against the studs 16. At the 95 
same time a peg 41 on the arm 3 enters 
one of a series of holes 42 in the dial 4. 
This peg prevents the hand wheel 2 from 
being turned unless it is first pressed in- 
wards, thus moving the contacts 17 away 100 
from the studs 16; it also ensures that 
contact can only occur when the contacts 
'17 are fairly and centrally opposite the 
studs 16. ^ . 

Figure 8 shows dlagrammatically a 105 
scheme for mechanically effecting a re- 
peating cycle of changes in apparatus of 
the above described kind. In this case thp 
studs 16 connected to the fingers pf the 
hunting switch are set in a circle round 110 
the shaft 2a, huf they may comprise more 
than one .cycle in the complete circle ; 
further, the studs 16 are set such a dis- 
tance apart that the contacts 17 on the 
arm 18 cannot be bridged in passing from 115 
one to the next. Upon one of the shafts 
2a is fast a ratchet wheel 44 fed forward 
step by step through a pawl 45 by a crank 
46 driven bjr a motor 43; The steps^are 
made equal in length to the spacing of 120 
the studs 16 and the speed made such 
that at least the tiine of the longest colour 
change passes between each step. The 
shaft 2a carrying the wh^el 40 conven- 
iently drives any other shafts desired by 125 
sprocket and chain gearing 47, the 
sprocket preferably incorporating free 
wheels so that 'the phase relation between 
one shaft and another can readily be 
changed. 130 
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Another ficheme for mechanically aSect- 
ing a repeating cycle of changes is to nse 
apparatus similar to that disclosed in onr 
spedification I^'o. 411,868. In this case 
5 however each drum switch will comprise 
for each colonr in the units as many cam 
plates as there are strengths of colour in 
the cycle. These plates will each control 
the supply through one line 15 leading to 

10 the respective huntmg switch. 

Having now particularly jdeacrihed and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 

r ' be performed we declare that what we 

15 claim is: — 

1. A control system for colour lightiag 
apparaljis of the type set forth, comprilsh 
ing a controller, in the f ornT of a step 
switch (operated for example by a hand 

20 wheel), and huntinjgr switcTb^ as herein- 
before defined associated with the bright- 
ness controls said stefi switch determin- 
ing the stoppiojg^ positions of all hunting 
switches associated with one lighting 

25 unit and themselves actuated by .or in con- 
junction with the brightaess control. 

2, A control system according to claim 
1 in which the brightness control is 
effected directly. , 

30 3. A control system jMscording to claim 
1 or 2 in which a switch is provided 
which is adapted to remove the control 
from the step which, independently of 
and without affecting the setting of the 

35 brightness control produced by such step 
controller. 

4. A control system according to claims 
. 1, 2 or 3 in , which a colour switch, is pro- 
vided for each colour in the nnit which 

40 is adapted to control the respective colour 
independently of and without affecting 
the setting of the corresponding bright- 
ness control provided by the step switch. 

5. A control sfystem according to any 
45 preceding claim comprising a series of 

units and step switches in which a master 
preset switch is provided adapted to re- 
move ihe control from the whole of the 
step switches, and if desired : from the 
50 colour switches where provided, ind^pen- 


dentiy of and without affecting the setting 
of the brightness controls produced by 
such step switches and independentiy of 
the colour switches if any. 

6. A control system according to claim 65 
5 in which a master colour switch is pro- 
vided for each colour in the units which 

is adapted to control the respective colour 
independently of and without affecting 
setting of the corresponding brightness 60 
controls produced by the Sep switches 
and independentiy of the colour switches 
if any. 

7. A control system according to any 
preceding claim m which a master load 6& 
switch is provided adapted to extinguish 
the whole of the* units independently of 
and without, afPecting^ the setting of the 
brightness controls produced by the step 
switch or switches, and also independently 70 
of any other switches. 

8. A contfol system according to claim 
1 or 2 in which the step switch is stepped 
on by a motor drive so that a repeating . 
cycle of changes is produced meehanic- 75 
ally. 

9. A control ^stem accotding to any 
of claims 1 — 7 having th^ step switch con- 
structed substantially as described with 
reference to Pigure 7. 80 

10. A control system according to any 
preceding claim having the nunting 
switch and dimmer constructed as der 
scribed and shown in Figures 3 and 6. 

11. A control system according to any 85 
preceding claim having the controls 
grouped and arranged as described and 
shown in Figure 1. 

12. A control system according to claim 

8 as described and shown in Figure 8. 90 
18. A control system for colour light- 
apparatus having a circuit as de- 
scribed and ^owiu in Figure 2. 
Dated this 11th day of April, 1935. 
. SEFTON-JO™. O'DELL & 
STEPHENS, 
Chartered Patent Agents, 
285/ High Holbora. 
London, W.C.I. 
Agents for the Applicants. 
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